There have not been many investigations of the relative effects of various legumes on the nitrogen balance in the soil. The purpose of the experiment here described was to grow for a period of years several kinds of legumes and to measure the total quantity of nitrogen contained in the legumes and in the cereal crops alternated with them, as well as on the gain or loss of soil nitrogen. It is assumed that the data thus obtained would give roughly the total accretion of nitrogen, or what may be termed apparent fixation of nitrogen. A knowledge of this property of legumes is desirable for their most effective utilization.
Of the legumes used in the experiment some areoby their nature best adapted to use as haycrops and others to the production of .grain; while still others are what might be termed auxiliary crops m that they are planted with a cereal with which they are harvested. Since they ripen at the same time as the cereal, the grain produced by the two is recovered in threshing and may then be separated by means of appropriate machinery. The legumes used in this experiment may be classified as follows: Each of the legumes termed hay crops was seeded broadcast every other year in certain frames, a cereal being planted at the same time or in the previous autumn. Thus, a cereal and a hay crop were harvested in alternate years. The hay crops were cut as often during the summer as was practicable. They were then turned under in the fall so as to allow early planting of the cereal that fall or the following spring.
The legumes designated as grain crops were planted in rows z8 inches apart. This probably put these crops at a disadvantage so far as their effect on the accretion of nitrogen is concerned, but grown as they usually are for grain, it is the customary practice. Each kind o~ legume grain crop was grown on the same frame in alternate years, a cereal being grown in the other years.
The auxiliary crops consisted of Canada field peas and hairy vetch. Field peas were always planted with oats, each being in rows 8 1Contribution from the Department of Agronomy, Cornell University, Ithaca, N.Y. Received for publication January 24, I934. eProfessors of Soil Technology.
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